The paper presents the results of bacteriological and molecular investigations on the presence of Y. enterocolitica O:9 in the head, mammary and genital lymph nodes, spleen, liver, and uterus samples originating from 58 cows slaughtered due to the positive results of serological examinations for brucellosis. All samples were cultured for Brucella and Y. enterocolitica and examined in multiplex PCR assay (mPCR), in order to identify the universal 16S rRNA Brucella sp. marker and amplify the perosamine synthetase ( 
Brucellae are gram-negative facultative intracellular bacteria causing brucellosis, which remains a zoonosis of worldwide public health and economic importance (3, 16) . The most important bacteria of this genus are: B. abortus, responsible for bovine brucellosis, B. melitensis, the main agent of ovine and caprine brucellosis, and B. suis, which causes brucellosis in pigs. For many years the laboratory diagnosis of brucellosis has been generally based on serological tests (1, 2, 16) . In Poland, cattle are monitored for brucellosis using Rose Bengal test (RBT). For further examination of samples positive in RBT, serum agglutination test (SAT), complement fixation test (CFT), indirect-ELISA, 2-mercaptoethanol test (2-ME), and Coombs antiglobulin test (Coombs) are used (10-12, 19, 24) . All animals classified as serologically positive are obligatorily slaughtered and subjected to bacteriological examination. Similarity of the O-antigenic side chain of Brucella lipopolisaccharide (LPS) with other microbes, has restricted the specificity of serological diagnosis resulting in false positive serological results (FPSR). Most commonly FPSR are caused by Yersinia enterocolitica O:9 infections, as the bacterium possesses identical O-antigen LPS chain to that present in Brucella sp. (6) (7) (8) Farrell's medium was used for the culture of specimens used for isolating brucellae. The plates were incubated for 10 d at 37°C in an atmosphere of 5%-10% CO 2 . In parallel, the specimens were cultured under similar conditions on a liquid medium for up to 6 weeks with weekly subcultures on a solid selective medium. Isolation of Y. enterocolitica O:9 was performed according to ISO 10273:2003 with an application of two enrichment media: broth containing irgasan, ticarcillin, reduced amount (80%) of magnesium chloride and malachite green and omitted potassium chlorate (ITC II), and phosphate buffered saline with sorbitol bile salts (PSB broth). The homogenates of the specimens were transferred to 25 ml of each broth. After 48 h incubation the homogenates at 25°C in ITC II and 14 d at 2-8°C for PSB, the cultures were treated with 0.25% KOH in 0.5% saline for 10 s to enhance the isolation of Y. enterocolitica and then transferred onto cefsulodinirgasan-novobiocin agar (CIN) plates and incubated at 29-30°C for 24 or 48 h, depending on bacterial colonies growth.
DNA extraction. The specimen samples were stored at 3-8°C for 24 h before the DNA extraction. Then, 1 g of the sample was added to 9 ml of saline and homogenised in stomacher. The saline suspensions (500 µl) of specimen samples were heated at 99°C for 5 min (Thermomixer Comfort, Eppendorf), next chilled on ice, and centrifuged at 2,500 x g for 2 min. The supernatant was used for the DNA extraction according to commercial protocol (DNeasy Blood & Tissue Kit, Qiagen).
Multiplex PCR assay. Each DNA amplification was performed in the 50 l of reaction mixture consisting of DNA template, 1x PCR buffer (Fermentas), 200 M of dNTPs, 4 mM MgCl 2 , 1 U of Taq DNA polymerase, nucleotide primers, and water. Sequences, characteristics, and concentration of the primers used in this study are shown in Table 1 .
Multiplex PCR was run in a thermocycler (T3, Biometra) under the following conditions: initial DNA denaturation at 94°C for 5 min, followed by 25 cycles of 94°C for 1 min, 56°C for 1 min, and 70°C for 1 min. The final extension step was done at 70°C for 5 min. After staining with ethidium bromide (50 mg/mL) for 0.5 min and washing in distilled water, the gels were photographed under UV light. The sizes of the PCR amplicons were compared to the 100 bp DNA marker (Fermentas). 
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Animal brucellosis can be diagnosed only on the basis of laboratory testing -the detection of significant levels of specific antibodies and demonstration of causal organism. Taking into account the scale of investigations, costs, and ability of laboratories to perform the tests, which require an adequate accommodation, equipment, and hygienic facilities necessary to provide sufficient safety as brucellae are classified in risk group III, serological examinations play a crucial role in diagnosis of brucellosis (2, 13, 16, 17) . On the other hand, no serological method is fully reliable in diagnosing brucellosis in individual animals, and unequivocal diagnosis of Brucella infections can be only performed by the isolation and identification of the microorganisms and their molecular markers (1-4, 16, 21-23) .
One of the most important problems one should always bear in mind is the possibility of cross reactions between Brucella sp. and a number of other microorganisms, primarily Y. enterocolitica O:9, which are difficult to distinguish from specific anti-Brucella reactions (7) (8) . Similarity of the OPS, the immunodominant region of the LPS molecule, is responsible for most of the observed cross reactions. The earlier study recommended the way of distinguishing Brucella infected pigs from those in which FPSR are observed, on the basis of serology. The investigators should take into account such parameters as: the percentage of positive results and titres of antibodies in respective tests, absorbance values of positive samples in the ELISA, presence of antibodies, which are not inactivated by 2-mercaptoethanol, and permanent character of Brucella antibodies (long-lasting serological reply) (23) . What is relatively easy to interpret in pigs, where reactions usually concern many animals, is much more difficult in cows where problem affects singular animals in a herd.
In Poland, B. abortus has not been isolated from cattle for many years but despite the lack of infected herds, a certain number of seropositive animals is observed (19, 24) . Between 2005-2011, 12-34 animals were slaughtered each year due to the positive serological reactions for brucellosis (24) . B. suis bv 2, causative agent of brucellosis in pigs, wild boars, and hares was sporadically isolated from positive reactors (data not published), but the vast majority of these reactions is of unknown origin. In earlier studies conducted, samples originating from slaughtered animals were examined with classical bacteriological methods and new molecular techniques based on DNA amplification of typical for Y. enterocolitica O:9 per molecular marker and 16S rRNA for brucellae (2, 27, 28) . Previously, it was shown that these techniques allowed a direct identification of small amounts of bacteria tested (10 2 CFU/g) present in tissue homogenates. The results of serological examination of samples from cows presented in the study seem to be very typical for brucellosis. Some of them were positive in all used tests. However, the results confirmed the absence of Brucella or even Brucella DNA in specimens from slaughtered animals. On the other hand, in a high percentage of the examined lymph node samples (29.9%), the presence of Y. enterocolitica O:9 was confirmed, with a simultaneous absence of the pathogen in other organs. In the study of Garin-Bastuji et al. (6) where heifers were orally infected with Y. enterocolitica O:9 five out of eight animals showed a serological reaction against Brucella antigens in at least one of the following tests: RBT, CFT, SAT, and I-ELISA, but no bacteria were isolated from organs collected at slaughter. The induced inflammatory reaction of intestinal associated lymphoid tissue was observed but with no apparent systemic diffusion of the organism. Other authors showed that experimental infections with Y. enterocolitica O:9 induce an antiBrucella serological reactions (27) . Gerbier et al. (7), who investigated the epidemiology of FPSR in bovine brucellosis, conclude that in France these reactions at least partially appear to be due to Y. enterocolitica O:9. Grattarola et al. (8) statistically confirmed that the presence of Yersinia increases the chances to detect false seropositives.
As Poland belongs to countries with the very low prevalence rate of Brucella infections, the role of false positive reactions increases. The continued surveillance, in this excessive amount of slaughtered animals and higher costs related to the implementation of the Council Directive 64/432/EEC, becomes harder to justify (3) . Therefore, a proper identification of epidemiological status of the herd and individual animals is so important. The results of our investigations show that Y. enterocolitica O:9 may be responsible for a part of positive reactions for brucellosis. The initiated studies will be continued with particular emphasis on mPCR. The direct extraction of DNA from lymph tissue and the use of mPCR avoids time-consuming and laborious steps of bacteriological investigations and enables the differentiation between Brucella and crossreacting Y. enterocolitica O:9.
